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Description 

This invention relates to a system of construction 
for paved surfaces. 

Paved surfaces are required in many situations 
where the impermeability of conventional pavennent is 
essential, but not without disadvantages. In sonne situ- 
ations - refuelling stations, chemical loading bays and 
vehicle parks, for instance - there may be risk of spillage 
of fluids which must be prevented from entering the 
drainage system and so passing by uncontrolled dis- 
charge into the environment, and must be prevented 
from entering the environment at all without preliminary 
treatment. 

Where there are large areas of pavement - motor- 
ways, for instance - flash storms may cause such flood- 
ing that existing storm-water provisions become over- 
loaded. There have been occasions, too, when emer- 
gency treatment of spillage after accidents Involving 
chemical tankers has resulted in serious damage to the 
environment over wide areas. 

Where risks of chemical contamination are low. var- 
ious forms ofporous pavement have been employed, al- 
lowing spillage to soak away into the ground beneath. 
There is, however, a limited rate at which ground can 
absorb moisture, and there remains a risk of flooding 
when rainfall Is very high. 

WO-A-8 500 631 describes a structure for control- 
ling an artificial water table beneath a tennis court or 
agricultural land in which a ballast layer of generally uni- 
form size rock is laid on top of a watertight membrane 
in a basing, the ballast layer being extremely permeable 
by water The ballast layer is covered by a penneable 
membrane which is covered by a layer of finely divided 
particles which are prevented from penetrating the bal- 
last layer by the permeable membrane. Water diffuses 
through the fine layer by capillary action. Water is insert- 
ed in the ballast layer, causing the water table in it to 
rise to and above the permeable membrane. The 
amount of water provided to a finished layer above the 
fine layer can be adjusted by raising and lowering the 
water level. 

DE-A-3041 624 describes a method of sealing and 
draining an area of ground where the regions to be 
sealed are limited by kerb stones, some of which have 
discharge channels. 

DE-U-9 31 6 1 75 describes a paving system forspill- 
age where the substrate layer ("Trapschicht 1 1 mit einer 
kormung 0/32") comprises a certain amount of (very) 
fine particles. 

According to the present invention, there is provid- 
ed a paving system according to the features of claim 
1, wherein the size of the particles of the substrate layer 
are of a size 1 5mm to 300mm. 

In a preferred form of the invention a filtering layer 
is provided intemnediate the paving and substrate layers 
for filtering solids from liquid permeating through the 
paving layer, and a dispersing layer is located interme- 



diate the paving and filtering layers for dispersing liquid 
permeating from the paving layer over the filtering layer 

The permeable layer may be perforated to allow the 
liquid to run through into a tank or channel formed by 
5 the containment membrane layer. 

The permeable layer, which forms the pavement 
may be a single sheet laid or cast over the whole of, or 
a large section of. an area, in which the perforations may 
conveniently be simple holes. However, it is advanta- 
10 geous to have holes of small span to stop ingress of for- 
eign objects, but of long periphery to facilitate dispersion 
of the fluid underneath the pavement. Slot-like holes are 
therefore attractive, and these can conveniently be pro- 
vided by grooves on the outside of prefabricated pav- 

'5 Ings. 

In a further preferred arrangement, the pavement 
may be formed by pavings of such size and mass as to 
be convenient to handle continually without fatigue, and 
designed to be laid close-fitting without mortar or ce- 
20 . ment. They may be made in any material suitable for 
any particular application, such as brick, concrete, or 
cast iron, and must be of sufficient depth to ensure dis- 
persion of the concentrated loads applied. Concurrently, 
they are of sufficient depth to prevent them tipping over 
25 under load, given the lateral freedom allowed by close- 
fitting laying. Pavings may have holes through them, but 
from many points of view it is preferable that the perfo- 
rations be grooves in the interfaces separating adjacent 
pavings. Paviours find this type of pavement cheap and 
30 easy to lay. with the further advantage that pavings can 
easily be lifted when required. 

The incorporation of raised pads on the upper sur- 
faces of at least some of the pavings prevents compres- 
sion of the gravel filling around the paving and reduces 
35 the dangei- of hydroplaning in storm conditions' and is 
a preferred feature. 

Underneath the pavings, the filtering layer is a ge- 
otextiie layer used to fitter out unwanted solids. This is 
preferably between 1 mm and 1 .5mm thick. 
40 The pavings are laid on a bed of gravel or crushed 
gravel or other small grained particulate material (the 
dispersing layer) which covers the geotextile layer, and 
the same or similar material is dropped into the perfora- 
tions and around the raised pads. The layer is a material 
45 which is not readily friable, dissolved or susceptible to 
frost and is substantially inert to water. The particle size 
is preferably of a minimum 5mm diameter to a maximum 
of 10mm diameter The particle size may vary within the 
above range in the layer. 
50 This particulate layer provides a flat surface for the 
pavings and ensures that the geotextile layer is uniform- 
ly loaded. Moreover, it helps to disperse the fluid from 
the perforations uniformly over the surface of the geo- 
textile layer, and provides an initial screening of the fluid 
55 to minimise clogging of the geotextile layer beneath. The 
particulate infill provides a relatively smooth surface for 
humans and animals to walk on, and is easily weeded 
when necessary. 
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Beneath th geotextile layer is the substrate proper 
(the substrate layer) which lies on, and is contained by, 
the impermeable membrane described above. This is a 
deep layer of mainly hard nodules. These could be hol- 
low, and there may be advantage in some being hol- 
lowed out or drilled as described below, but they are 
most efficient when solid. They are preferably of irregu- 
lar or lobate form so that they remain firmly in place un- 
der load but are surrounded by interstitial cavities in 
wiiich the drained fluid can dwell. 

These nodules may be of any suitable material: 
crushed stone, pebbles and blast furnace slag are typ- 
ical examples, but special materials or shapes may be 
needed in particular applications. The size and type of 
noduie affects the storage and releasecapabjiitiesof the 
paving system. The material used for the substrate is 
also a material which is not readily friable, dissolved or 
susceptible to frost. It is also substantially inert to water. 
The material can consist of particles of differing sizes in 
the range 15mm to 200 to SOOmm and the particle size 
may vary within the substrate layer. However, the ma- 
jority of particles in the material are preferably of a size 
nearer the lower end of this range. 

This system ideally meets the requirements for bi- 
ological decomposition of certain types of harmful spill- 
age. Bacteria breed on the substrate walls if spillages 
are not infrequent, and fresh cultures or cultures of dif- 
ferent bacteria can be introduced into the substrate cav- 
ities when needed. It may be advantageous to provide 
'nests', perhaps in porous or hollow nodules, in which 
suitable bacteria can breed awaiting the next spillage. 
It may be necessary in some cases to provide nutrient 
occasionally to ensure that the bacteria do remain avail- 
able. Cultures and nutrient can be introduced from 
above the pavement when necessary without disturbing 
the pavement. 

Chemicals also may be introduced in this way for 
spillages that are not amenable to biological treatment. 

It is an important advantage of this construction that 
all its elements can easily be lifted out for examination, 
flushing or other cleaning, or substitution if needed, and 
the geotextile member can be replaced when it is 
clogged. 

Weirs or dividers can be introduced into the sub- 
strate to isolate sections of the tank or channel, either 
for floodwater control in sloping channels or to allow 
chemical or biochemical treatment of spillage. Such 
weirs might be built within the impermeable membrane, 
but there may be advantage in some cases in embed- 
ding a smoothly grooved U-shaped component into the 
ground before the impermeable membrane is laid, and 
then sliding a pre -fabricated mating weir into position 
within the membrane lying over the U-shaped compo- 
nent, or sealingly attached to it, to trap the membrane 
without damaging it. Depending on the application, 
weirs may be porous, as for floodwal r control, or im- 
pervious, as for chemical or biochemical treatment of 
spillages. 



Where the cavity within the impermeable mem- 
brane is compartmentalised by end closures or imper- 
meable weirs there will be need for valves and discharge 
ducts for drainage. The provision of the valves and ducts 

5 that are sealingly connected to an impermeable mem- 
brane is well understood by those skilled in the art and 
need not be considered here. 

This ability to process spillages in situ is regarded 
as a highly desirable feature of the newly invented sys- 

10 tem described here. Appropriate chemicals can be ad- 
mitted into specific containment sections so that hazard- 
ous fluids are rendered harmless before they are diluted 
in more general effluent systems. Added chemicals may 
themselves be hazardous or harmful in some instances, 

is so by treating the spillage in exact proportions in isola- 
tion the overall damage can be minimised. It is much 
more difficult to do this when the spillage has already 
been intermixed with fluids from other sources. 

The present invention is further described hereinaf- 

20 ter, by way of example, with reference to the accompa- 
nying drawings, in which: - 

Figure 1 shows a transverse cross-section on the 
line 2-2 of Figure 2 through one embodiment of a 
25 paving system according to the present invention; 

Figure 2 shows a longitudinal cross-section on the 
line 1-1 of the system of Figure 1; and 

30 Figure 3 illustrates a typical discrete paving suitable 
for use in this paving system. 

Referring to the drawings, discrete pavings 1 are 
laid on a bed of gravel as shown at 2, and underneath 
35 this bed of gravel is a geotextile layer shown at 3. 
A substrate of crushed stone is shown at 4. 
The impermeable plastics membrane is shown un- 
derneath the substrate at 5 and up the sides of the duct. 
The top of the impermeable membrane is trapped in this 
40 case under border stones as shown at 7. 

A suggested U-frame used to retain a divider in the 
form of a weir g, is shown at 8. 

The weir fits inside the U-frame 8. Here, the imper- 
meable membrane 5 is shown trapped between the weir 
45 9 and the U-frame 8. The weir relies upon the support 
given by the substrate 4. The weir 9 may extend at least 
a portion of the height of the substrate 4. 

A difference in fluid levels on the two sides of the 
weir 9 is indicated by the two arrows at 10, and a drain 
50 valve and outlet pipe is indicated at 11 . Since the weir 
is always at the lowest point of any containment, the 
vah/e mounting could be included in the U-frame 8, but 
it is shown discrete here for clarity. 



1 . A paving system for spillage or floodwater manage- 
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ment comprising: 

a permeable layer (1) providing an upper sur- 
face; 

at least one supporting substrate layer (4) 
thereunder which is permeable to liquid; 

and a containment membrane (5) of impenne- 
able materia! containing said substrate layer (4) 
for controlled retention of liquid therein; 

wherein: 

said permeable layer (1 ) provides for the drain- 
age of spillage or floodwater therethrough into 
the substrate layer (4) and for the introduction 
of treatment material into said substrate layer 
(4); 

the substrate layer (4) is of particulate material; 

the particles of the substrate layer (4) are of ir- 
regular shape thereby to provide interstitial 
cavities therebetween in which draining spill- 
age or floodwater or introduced treatment ma- 
terial can dwell, and are of a size 15mm to 
300mm; 

and wherein the substrate layer (4) is of a ma- 
terial which is non-friable and non-susceptible 
to frost. 

2. A paving system as claimed in claim 1 wherein the 
substrate layer (4) is partially or fully divided by one 
or more impermeable divider or weir means (9) into 
sections within the containment membrane (5) con- 
taining the substrate layer (4) for spillage or flood- 
water control or to allow for effective treatment of 
spillage in said substrate layer (4). 

3. A paving system as claimed in any of the preceding 
claims wherein the divider or weir means (9) or each 
thereof ejctends from the bast of the containment 
membrane (5) for at least a portion of the height of 
said substrate layer (4) for preventing or restricting 
passage of drained spillage or floodwater or intro- 
duced treatment materia! from one section of the 
substrate layer (4) to an adjacent section or sec- 

' tions. 

4. A paving system as claimed in claim 3 wherein the 
divider or weir means (9) or each thereof extends 
for the height of said substrate layer (4)-. 

5. A paving system as claimed in any of claims 2 to 4 
wherein the divider or weir means (9) or each there- 
of is supported by a respective support member (8), 



said containment membrane (5) being retained be- 
tween the divider or weir means (9) and the support 
member (8). 

.5 6. A paving system as claimed in claim 5 wherein the 
support member (8) is substantially U-shaped hav- 
ing an inner groove extending the length thereof so 
as to slidably receive said divider or weir means (9). 

10 7. A paving system as claimed in any of preceding 
claims 2 to 6 wherein the containment membrane 
(5) is formed as an elongate channel having a base 
portion and side portions wherein each side portion 
extends up to the permeable layer (1 ) and the divid- 

?5 er or weir means (9) on each thereof extends for the 
full width of the channel . 

8. A paving system as claimed in any of the preceding 
claims wherein the containment membrane (5) is of 

20 impermeable plastics material. 

9. A paving system as claimed in any of the preceding 
claims wherein said permeable layer (1 ) is perforat- 
ed for the drainage of spillage or floodwater there- 

25 through into the substrate layer (4) and for the in- 
troduction of treatment material into the substrate 
layer (4). 

10. A paving system as claimed in any of the preceding 
30 claims wherein said permeable layer (1 ) has open- 
ings for the drainage of spillage or floodwater there- 
through into the substrate layer (4) and for the in- 
troduction of treatment material into the substrate 
layer 

35 

1 1 . A paving system as claimed in claim 1 0 wherein the 
openings through the permeable layer (1) are of 
slot-like form. 

40 12. A paving system as claimed in any of the preceding 
claims wherein the permeable layer (1) is formed 
by a plurality of discrete pavings having lateral abut- 
ting edge surfaces. 

45 13. A paving system as claimed in claim 12 wherein 
each discrete paving (1) is provided with at least 
one groove in at least one of said abutting edge sur- 
faces, each said groove extending for the thickness 
of said paving thereby to form said slot-like holes. 

so 

14. Apaving system as claimed in claim 12 or 13 where- 
in at least some of the discrete pavings are provided 
with raised pads on an upper surface thereof, 

55 1 5. A paving system as claimed in any of claims 1 to 1 1 
wherein said permeable layer is formed by a single 
sheet laid or cast over the whole of or at least a large 
section of an area. 
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1 6. A paving system as claimed in any of the preceding 
claims wherein a filtering layer (3) is provided inter- 
mediate the permeable and substrate layers (1,4) 
for filtering solids from spillage or floodwater drain- 
ing through the permeable layer (1). 

17. A paving system as claimed in claim 16, wherein a 
dispersing permeable layer (2) is provided between 
the permeable and filtering layers (1, 3) for dispers- 
ing spillage or floodwaters draining through the per- 
meable layer (1) over the filtering layer (3). - 

18. A paving system as claimed in any of the preceding 
claims wherein the particle size of the substrate lay- 
er (4) is in the range of 1 5mm to 300mm with the 
particles being predominantly of a size nearer to the 
lower end of the range. 

1 9. A paving system as claimed in claim 1 8 wh erein the 
particle size ofthe substrate layer (4) is in the range 
of 15mm to 200mm with the particles being predom- 
inantly of a size nearer to the lower end of the range. 

20. A paving system as claimed in any of the preceding 
claims wherein said particles are of lobate form. 

21. A paving system as claimed in any of claims 18 to 
20 wherein said particles are porous or hollow. 

22. A paving system as claimed in claim 1 6 or any of 
claims 17 to 21 when appendant to claim 4 wherein 
the filtering layer (3) is of geotextile material. 

23. Apavingsystem as claimed in claim 16 or 22 where- 
in the thickness of the filtering layer (3) is in the 
range of 1 mm to 1 .5m, 

24. A paving system as claimed in claim 1 7 or any of 
claims 18to27 when appen dent to claim 17 where- 
in the dispersing permeable layer (2) is of particu- 
late material. 

25. A paving system as claimed in claim 24 wherein the 
average particle size of said dispersing permeable 
layer (2) is smaller than that of the substrate layer 
(4). 

26. Apavingsystem as claimed in claim 2'4 or 25 where- 
in the particles of the dispersing permeable layer (2) 
have a diameter in the range of 5mm to 10mm. 

27. A paving system as claimed in claim 1 7 or any of 
claims 1 8 to 26 when appendant to claim 1 7 where- 
in the dispersing permeable layer (2) Is of a material 
which is non-friable and non-susceptible to frost. 

28. A paving system as claimed in any of the preceding 
claims wherein draining means (1 1) is provided for 



enabling spillage orfloodwater such as treated spill- 
age to be drained from said containment membrane 
(5) and substrate layer (4). 

s 29. A paving system as claimed in claim 28 wherein 
said draining means comprises valve means (n ). 

30. A paving system as claimed in any of the preceding 
claims having means for enabling gas to be drawn 

10 through at least said substrate layer (4). 

31 . A paving system as claimed in claim 26 wherein 
said gas is atmospheric air. 

IS 32. A paving system as claimed in claim 26 wherein 
said gas is substantially oxygen or cariDon dioxide. 

33. A paving system as claimed in any of the preceding 
claims wherein the system is arranged to enable bi- 
20 ©logical decomposition of pollutants to occur in said 
substrate layer (4). 

Patentanspruche 

25 

1. Ein Pflaster fur Verschuttungen oder zum Ableiten 
von Flutwasser, bestehend aus: 

einer durchlassigen Schicht (1 ) mit einer Ober-' 
30 flache; 

wenigstens einer darunter ausgefOhrten Trag- 
schicht (4). die Flussigkeiten durchlaBt 

35 und einer Haltemembrane (5) aus undurchlas- 

sigem Material, die die Tragschicht (4) abstutzt 
und das Stemmen der Flussigkeit in der Trag-. 
schicht regelt, 

40 wobei 

die durchlassige Schicht (1) die Dranage von 
Verschuttungen oder Flutwasser durch die 
Schicht in die Tragschicht (4) ermoglicht sowie 
45 dem Einfuhren von Behandlungsstoffen in die 

Tragschicht (4) dient; 

die Tragschicht (4) aus Partikelstoff besteht; 

50 die Partikel der Tragschicht (4) unregelmaBig 

geformt sind. wodurch sich interstltielle Zwi- 
schenraume bilden, wo sich die abgelaufene 
Verschuttung, das Flutwasser oder das Be- 
handlungsmaterial aufhalten kann und wobei 
55 die Partikel eine GroBe von 1 5 bis 300 mm auf- 

weisen 

und wobei sich die Tragschicht (4) aus einem 



10 

31. 
IS 32. 
33. 

20 



40 



50 



55 



9 



EP 0 786 034 B1 



10 



nicht brocWigen Stoff, der Frost gegenuber un- 
antallig ist, zusammensetzt. 

2. Ein Pfiaster nach Anspruch 1, bei dem'die Trag- 
schicht (4) teilweiseoder komplettdurch einen oder 
mehrere Teilungsvorrichtungen oder Wehre (9) in 
Abschnitte in der Stemmembrane (5) unterteill wird. 
die die Tragschicht (4) fur Versch Ottungs- oder Flut- 
wasserkontrolle beinhaltet, , urn eine wirksame Be- 
handlung der Verschuttung in der Tragschicht (4) 
zu ermogiichen. 

3. Ein Pfiaster nach einem der e.g. Anspruche, bei 
dem sich die Unterleilungs-oder Wehrvorrichtung 
(9) vom Bast der Stenrimembrane (5), bis wenig- 
stens einem Antei! derHoheder Tragschicht (4) er- 
streckt, um den Lauf von Verschuttungen, Flutwas- 
ser Oder von Behandlungsnnittel von einem Ab- 
schnttt der Tragschicht (4) in den/die benachbarten 
Abschnltt(e) zu verhindem oder einzuschranken. 

4. Ein Pfiaster nach Anspruch 3, bei dem sich die 
Trenn- oder Wehn/orrlchtungen (9) uber die Hohe 
der Tragschicht (4) erstrecken. 

5. Ein RIaster nach einem der Anspruche 2 bis 4. bei 
denn die Trenn- oder Wehrvorrichtungen (9) jewells 
von einem Stutztell (8) getragen werden, wobei die 
Stemmembrane (5) zwischen den Trenn- oder 
Wehrvorrichtungen (9) und dem Stutzteil (8) gehai- 
ten wird. 

6. Ein Pfiaster nach Anspruch 5, bei dem das Stutzteii 
(8) groOtenteils U-formig gebildet 1st und eine inne- 
re Rille aufweist, die sich uber die !_ange des Teils 
erstreckt. um die Trenn- oder Wehrvorrichtung (9) 
gleitend aufzunehmen. 

7. Ein Pfiaster nach einem der Anspruche 2 bis 6, bei 
dem die Stemmembrane (5) als gestreckter Kanal 
mit einem unteren Bereich undSeitenbereichen ge- 
bildet ist. wobei sich jeder Tell bis zurdurchlassigen 
Schicht (1 ) erstreckt und sich die Trenn -oder Wehr- 
vorrichtung (9) uber die voile Breite des Kanals er- 
streckt. 

8. Ein Pfiaster nach einem der o.g. Anspruche, bei 
dem die Stemmembrane (5) aus undurchlassigem 
Kunststoff besteht. 

9. Ein Pfiaster nach einem der o.g. Anspruche, bei 
dem die durchlassige Schicht (1) zum EInsickern 
von Verschuttung en oder Flutwasser in die Trag- 
schicht (4) sowie fur das Einfuhren von Behand- 
lungsstoff in die Tragschicht (4) perforiert ist. 

10. Ein Pfiaster nach einem der o.g. Anspruche, bei 
dem die durchlassige Schicht (1) Offnungen zum 



Ablassen von Verschuttungen oder Flutwasser 
durch die Schicht in die Tragschicht (4) sowie fur 
das Einfuhren von Behandlungsstoff in die Trag- 
schicht aufweist. 

5 

11. Ein Pfiaster nach Anspruch 1 0, bei dem die Offnun- 
gen durch die dui-chlassige Schicht (1) als Schlitze 
gebildet sind. 

10 12. Ein Pfiaster nach einem der o.g. AnsprOche, bei 
dem die durchlassige Schicht (1 ) aus mehreren dis- 
kreten Pflastersteinen mit seitlich aneinander lie- 
genden Randflachen gebildet ist. 

IS 13. Ein Pfiaster nach Anspruch 12, bei dem jeder dis- 
krete Pflasterstein (1) wenigstens eine Rille in we- 
nigstens einerder nebeneinander liegenden Rand- 
flachen aufweist, wobei diese Rille uber die Dicke 
des Pflastersteins verlauft, um so schlitzartige L6- 

20 Cher zu bilden. 

14. Ein Pfiaster nach Anspruchen 12 oder 13, bei dem 
wenigstens einige der diskreten Pflastersteine auf 
ihrerOberseite gewolbt sind. 

25 

15. Ein Pfiaster nach einem der Anspruche 1 bis 11. bei 
dem die durchlassige Schicht durch eine einfache 
Plane gebildet wird, die uber den gesamten Bereich 
Oder wenigstens einen gro6en Anteil einer Flache 

30 verlegt oder gegossen wird. 

16. Ein Pfiaster nach einem der o.g. AnsprOche, bei 
dem eine Filterschicht (3) zwischen der durchlassi- 
gen und den Tragschichten (1 . 4) zum Filtrieren von 

35 Feststoffen aus Verschuttungen oder Flutwasser. 
die durch die durchlassige Schicht (1) eindringen, 
vorgesehen ist. 

17. Ein Pfiaster nach Anspruch 16. bei dem einedurch- 
40 lassige Dispersionsschicht (2) zwischen der durch- 

lassigen und der Filterschicht (1, 3) zur Dispersion 
von Verschuttungen oder Flutwasser, die/das durch 
die durchlassige Schicht (1) uber der Filterschicht 
(3) eindringt(en), vorgesehen wird. 

45 

18. Ein Pfiaster nach einem der o.g. AnsprOche, bei 
dem die PartikelgroBe der Substratschicht (4) im 
Bereich von 1 5 bis 300 mm liegt, wobei sich die Par- 
tikelgroBe groBtenteils am unteren Ende dieses Be- 
so reichs bewegt. 

19. Ein Pfiaster nach Anspruch 18, bei dem die Parti- 
kelgroBe der Substratschicht (4) im Bereich von 15 
bis 200 mm liegt, wobei sich die PartikelgroBe 

55 groBtenteils am unteren Ende dieses Bereichs be- 
wegt. 

20. Ein Pfiaster nach einem der o.g. Anspruche, bei 
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dem die Partikei Qberiappen. 

21. Ein Pflaster nach einem der Anspruche 18 bis 20, 
bei dem die Partikei poros cxier hohl sind. 

22. Ein Pflaster nach Anspruch 16 oder einem der An- 
spruche 17 bis 21, wenn sich dieseaui Anspruch 4 
stOtzen, bei dem die Filterschicht (3) aus Geotextil- 
stotf besteht 

23. Ein Pflaster nach Anspruchen 16 Oder 22, bei dem 
die Starke der FilterschichtS (3) Im Bereich von 1 
mm bis 1,5 m liegt. 

24. Ein Pflaster nach Anspmch 1 7 oder Anspruchen 1 8 
bis 27. wenn sich diese aut Anspruch 17 stutzen, 
bei dem die durchlasslge Disperstonsschicht (2) 
aus Partikelstoff besteht. 

25. Ein Pflaster nach Ansprucli 24, bet dem die durch- 
schnittliche Partikelgr63e der durchlassigen Di- 
spersionsschicht (2) kleiner ist, als die der Trag- 
schicht (4). 

26. Ein Pflaster nach Anspruchen 24 oder 25, bei dem 
die Partikei der durchlassigen Dispersionsschtcht 
(2) einen Durchmesser im Bereich von 5 bis 10 mm 
aufweisen. 

27. Ein Pflasternach Anspruch 17 oder Anspruchen 18 
bis 26, wenn sich diese aut Anspruch 17 stutzen, 
bei dem die durchlasslge Disperstonsschicht (2) 
aus einem Material besteht, das wederbrockligwird 
noch Frost gegenuber anfallig ist. 

28. Ein Pflaster nach einem der o.g. Anspruche, bei 
dem die Dranagevorrichtung (11) dem Ablassen 
von Verschuttungen, Flutwasser, wie z.B. behan- 
delten Verschuttungen, ausderStemmembrane (5) 
und der Tragschicht (4) dient. 

29. Ein Rlaster nach AnspnJch 28, bei dem die Drana- 
gevorrichtung aus einer Ventilvorrichtung (11) be- 
steht. 

30. Ein Pflaster nach einem der o.g, Anspruche mit ei- 
ner Vorrichtung zum Abzug von Gas wenigstens 
aus der Tragschicht (4). 

31. Ein Pflaster nach Anspruch 26, bei dem das er- 
wahnte Gas atmospharische Luft darsteilt. 

32. Ein Pflaster nach Anspruch 26, bei dem das Gas 
groBtenteils Sauerstoff oder KohlendioKid darsteilt. 

33. Ein Pflaster nach einem der o.g. Anspruche, bei 
dem das Pflaster so eingerichtet ist, da 6 sich Ver- 
unreinigungsstoffe in der Tragschicht (4) biologisch 



zersetzen konnen. 



Revendicatlons 

5 

1. Un systems de pavage pour la gestion des dever- 
sements ou des eaux de crue, qui comporte : 

une couche permeable (1) qui constitue une 
10 surface superieure; 

au moins une couche de substrat de support 
(4) permeable aux liquides, au-dessous de la 
couche (1); 

IS 

et une membrane de conflnement (5) en une 
matiere impermeable, qui contient ladite cou- 
che de substrat (4) pour assurer un confine- 
ment controie du liquide conflne ^ Tinterieur; 

20 

systeme dans lequel :• 

ladite couche permeable (1) rend possible 
I'ecoulement des d6versements ou des eaux 
25 de crue k travers cette couche et jusque sur la 

couche de substrat (4), ainsi que I'introduction 
d'une matifere de traitement dans ladite couche 
de substrat (4); 

30 la couche de substrat (4) est en une matiere 

particulaire; 

les particules de la couche de substrat (4) sont 
de forme Irreguliere afln de former des cavites 
35 interstitielles dans lesquelles peuvent sojour- 

ner les 6coulements de deversements ou 
d'eaux de crue, ou encore la matiere de traite- 
ment introduite, et dont la granulometrie est 
comprise entre 15 mm et 300 mm; 

40 

et dans lequel la couche de substrat (4) est en 
une matiere non friable et non sensible au gel. 

2. Un systeme de pavage tel que revendique dans la 
45 revendication 1 , dans lequel la couche de substrat 

(4) est divisee partiellement ou totalement par un 
ou plusieurs diviseurs ou d6versoirs (9) en sections 
h I'int^rieur de la membrane de confinement (5) qui 
renferme la couche de substrat (4), soit pour con- 
so iroler les deversements ou les eaux de crue, soit 
pour rendre possible un traitement efficace des de- 
. versements k I'int^rieur de ladite couche de subs- 
trat (4). 

55 3. Un syst6me de pavage tel que revendiqu^ dans 
I'une queiconque des revendicatlons precedentes, 
dans lequel le diviseur ou deversoir (9). ou chacun 
de ceux-ci, se prolonge ^ partir de la base de !a 
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membrane de confinement (5) k travers au moins 
une partie de la hauteur de ladite couche de subs- 
trat (4) pour pr6venir ou limiter le passage des d6- 
versements ou des eaux de crue drainees, ou en- 
core de !a matiere de traitement. k parti r de Pune 
des sections de la couche de substrat (4) jusqu'^ 
une section ou des sections adjacente(s). 

4. Un systeme de pavage tel que revendique dans la 
revendicatlonS. dans lequel lediviseur ou deversoir 
(9) ou chacun de ceux-ci, se prolonge sur toute la 
hauteur de ladite couche de substrat (4): 

5. Un systfeme de pavage tel que revendiqu6 dans 
I'une queiconque des revendications 2^4, dans le- 
quel le diviseurou deversoir (9), ou chacun de ceux- 
ci, est supporte parun Element de support (8) res- 
pectif, ladite membrane de confinement (5) 6tant re- 
tenue entre le diviseurou deversoir (9) et I'^lement 
de support (8). 

6. Un systeme de pavage tel que revendique dans la 
revendications, dans lequel I'^i^ment de support 8 
est substantiellement en forme de U. avec une rai- 
nure Int6rieure sur toute sa longueur, rainure dans 
laquelle peut coulisser ledit diviseur ou deversoir 
(9). 

7. Un systfeme de pavage tel que revendique dans 
i'une queiconque des revendications 2^6 pr6c6- 
dentes, dans lequel la membrane de confinement 
(5) forme un profile en U allonge qui possede une 
partie de fondet deux parties laterales, chaque par- 
tie lat6rale remontant jusqu*^ la couche permeable 
(1); le diviseur ou deversoir (9) ou chacun de ceux- 
ci se prolonge sur toute la largeur du profile en U. 

8. Un systeme de pavage te! que revendique dans 
I'une queiconque des revendications pr6c6dentes, 
dans lequel la membranede confinement (5) est en 
une matiere plastique impermeable. 

9. Un systeme de pavage tel que revendique dans 
I'une queiconque des revendications precedentes, 
dans lequel ladite couche permeable (1) est perfo- 
rce pour permettre recoulement des d6versements 
ou des eaux de crue^ travers cetta couche jusque 
dans la couche de substrat (4). ainsi que {'introduc- 
tion d'une matiere de traitement dans la couche de 
substrat (4). 

10. Un systdme de pavage tel que revendique dans 
I'une queiconque des revendications precedentes, 
dans lequel ladite couche permeable (1) estdotee 
d'ouvertures pour recoulement des d^versements 
ou des eaux de crue k travers cetta couche jusque 
dans la couche de substrat (4) et pour ['introduction 
d'une matiere de traitement dans la couche de 



substrat. 

11. Un systfeme de pavage tel que revendique dans la 
revendication 10, dans lequel les ouvertures prati- 

s quees a travers la couche permeable sont en forme 
de fentes. 

12. Un systeme de pavage te! que revendique dans 
I'une queiconque des revendications precedentes, 

10 dans lequel la couche permeable (1) est formee 
d'une pluralite de pavages discrete dont les surfa- 
ces des bords lateraux sont en aboutement. 

1 3. Un systeme de pavage tel que revendique dans la 
15 revendication 12, dans lequel; chaque pavage dis- 

cret (1) est dote d'au moins une rainure dans au 
moins une des dites surfaces des bords lateraux, 
chacune des dites rainures se prooongeant sur tou- 
te repaisseur du dit pavage pour constituer les dits 
20 trous en forme de fente. 

14. Un systeme de pavage tel que revendique dans la 
revendication 12 ou 13, dans lequel certains au 
moins des pavages discrets sont dotes de reliefs 

25 sur I'une de leurs surfaces superieures. 

15. Un systeme de pavage tel que revendique dans 
Tune queiconque des revendications 1^11. dans 
lequel ladite couche permeable (1) est formee d'un 

30 d'une seule feuille posee ou coulee sur la totalite, 
ou au moins sur une grande partie, d'une surface. 

16. Un systeme de pavage tel que revendique dans 
I'une queiconque des revendications precedentes, 

35 dans lequel une couche filtrante (3) est mise en pla- 
ce entrre la couche permeable et le substrat (1 ,4) 
pour filtrer les solides hors des deversements ou 
• des eaux de crue qui s'ecoulent h travers la couche 
permeable (1). 

40 

17. Un systdme de pavage tel que revendique dans la 
revendication 16, dans lequel une couche permea- 
ble dispersante (2) est mise en place entre la cou- 
che permeable et la couche filtrante (1.3) pour dis- 

45 parser, au-dessus de la couche filtrante, les dever- 
sements ou les eaux de crue qui s'ecoulent ^ tra- 
vers la couche permeable (1). 

18. Un systeme de pavage tel que revendique dans 
so rune queiconque des revendications precedentes, 

dans lequel la granulometrie de la couche de subs- 
trat (4) est comprise dans la plage de 1 5 mm ^ 300 
mm, la majorite des particules ayant une granulo- 
metrie plus proche de l'extr6mite Inferieure de la 
55 plage. 

1 9. Un systeme de pavage tel que revendique dans la 
revendication 18, dans lequel la granulometrie de 
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la couche de substrat (4) est comprise dans la plage 
de 1 5 mm k 200 mm, la majority des particules 
ayant una granulom6trie plus proche de Textr^mit^ 
inMrleurede la plage. 

20. Un systfeme de pavage tel que revendiqu6 dans 
I'une quelconque des revendications precedentes, 
dans iequel lesdites particules sont de forme lobai- 
re, 

21. Un systeme de pavage tel que revendlqu6 dans 
I'une quelconque des revendications 18 ^ 20, dans 
Iequel lesdites particules sont poreuses ou creuses. 

22. Un systfeme de pavage tel que revendigu^ dans la 
revendication 16 ou dans I'une quelconque des re- 
vendications 17^21 lorsque rattachees k la reven- 
dication 4. dans Iequel la couche f iltrante est en une 
matldre g^otextile. 

23. Un systfeme de pavage tel que revendiqu6 dans la 
revendication 16ou 22, dans Iequel I'epaisseur de 
la couche filtrante (3) est comprise entre 1 mm et 
1.5 mm. 

24. Un syst6me de pavage tel que revendiqu^ dans la 
revendication 17 ou dans les revendications 18 ^ 
27 lorsque rattachees k la revendication 17, dans 
Iequel la couche permeable dispersante (2) est en 
une matiSre particuiaire. 



revendication 28. dans leque! ledit moyen de drai- 
nage comprend une soupape (11). 

30. Un systfeme de pavage tel que revendiqu^ dans 
s Tune quelconque des revendications precedentes. 

dote d'un moyen qui permet d'attirer un gaz k tra- 
vers, au moins, ladite couche de substrat (4). 

31. Un systeme de pavage tel que revendiqud dans la 
10 revendication 26, dans Iequel ledit gaz est I'air at- 

mo6ph6rique, 

32. Un systeme de pavage te! que revendique dans la 
revendication 26, dans Iequel ledit gaz est principa- 
ls lement de I'oxygene ou du gaz carbonique. 

33. Un systeme de pavage tel que revendique dans 
Tune quelconque des revendications precedentes, 
dans Iequel le systfeme est configure de mani^re k 

20 rendre possible la decomposition biologique des 
polluants dans ladite couche de substrat (4). 



25 



30 



25. Un systeme de pavage tel que revendique dans la 
revendication 24, dans Iequel la granulometrie 
moyenne de ladite couche permeable dispersante 

(2) est inferieure k cells de la couche de substrat 35 
(4). 

26. Un systeme de pavage tel que revendique dans la 
revendication 24 ou 25, dans Iequel les particules 

de la couche permeable dispersante ont un diam6- -^o 
tre compris dans la plage de 5 mm k 1 0 mm. 

27. Un systeme de pavage tel que revendique dans la 
revendication 17ou dans I'une quelconque des re- 
vendications 18 S 26 lorsque rattachees h la reven- 
dication 17, dans Iequel la couche permeable dis- 
persante (2) est en une matiere qui est non friable 
et non sensible au gel. 



28. Un systeme de pavage tel que renvendique dans so 
I'une quelconque des revendications precedentes, 
dans Iequel un moyen de drainage (11 ) est mis en 
place pour rendre possible I'ecoulement de dever- 
sements ou d'eaux de crue, de deversements trai- 
tes, par exempie. k partir de ladite membrane de 55 
confinement (5) et de ladite couche de substrat (4). 

29. Un systeme de pavage tel que revendique dans la 
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